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Abstract of JP2001093104 
PROBLEM TO BE SOLVED: To provide an 
operation error recovering method of a 
magnetic disk device capable of preventing the 
deterioration of the performance as a whole 
device and improving the error correction rate 
in the magnetic disk device utilizing a ramp 
load system, by improving the error retry 
system affected by the noise generated from 
the unbalance of a magnetic domain of an MR 
sensor. 

SOLUTION: By this operation error recovering 
method of the magnetic disk device and its 
device, the judgement is made whether the 
operation error is caused by the abnormality of 
servo data or not, and when this operation 
error is judged as caused by the abnormality of 
the servo data, a head is unloaded to the ramp 
to execute the process for correcting the 
unbalance of the magnetic domain of the MR 
sensor, and when the judgement is made that 
the operation error is not caused by the 
abnormality of the servo data, the head is 
moved to the landing area to execute the 
dummy write. 
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1 

MRir^if^JSLfc^y 

® ri> <bfit*x JtfrB fcgeg L fey >^tc#^i- K • 
-T 5 id f^'ac 9 - Sr @ 1" ^ * ft t? *> o T > 

tnumm^y^^x^m^m^y-^m^-^y" 

buIBWSt^ t 1 - y y>tc X *) fuEttft^ y -a*n(rElJ— 
<fe^y—<oW&*mz>tz.*b\^. firE^yK^iffi^^f 

&»J9>r M&fK MR/M7^t«©B8 

£ fc fej^XTS^ 1 o<Dmm%:Mff~t~ 6 * 7- y 7 fa h ft Sit* 
« l E«©Mo 

WE— y K*rS6*U ME^* K4r«rE*-#««^* 
-**«*c^v^T»EE1»«*o*ffi±<o9f*tt«l- 

«TE7*?-~^— * • r-A60ibf^*5J:^tt*»#»^ 

BuEEtSSIEfr^ffih^tCBJrE^^ K*. WEE«^* 
Bj&> felKft fcffiBtcEB L 9 > -?\^&&-t 5n-K • 

ffiEMttSB* fcttE«i«** $ III** i ft ^ L»#qi 2 
fajh^loKiE«<0#&4:** hy^rA(:^^5 
h^^Afci^KBtt) RTIBft^n^^SrEftL 

[000 1] 



[0 0 0 2] 

(GiantMagnetroresistance) $jJS:£:ft]ffl"3~£ ^ £ M«fc 

9, «{*«cE»*^«v^«*^»UTt>*v^««««: 
io [0 00 3] -j&Wlc, GMRtytji^Stti^ 
kw\ *(0«fko^|^tt^»K*^ftv^tt-ert:— 3E 

g<h^i\ *<o«<b*i^tt^*R3iDa#(^ftv>ttj|-ea 

ftJB<Z>B8ffc*l«Ii: 9 0*Kft5*fi^B^£jh^»BS* 

20 >Mh#> (Pinning ) -r5/t»<^H^«#Sr*»i"So X 

*<0*lft MX S ft Ji<0Wfc*G]as»b U-fer >-ifcom 
«S«t G>"C* tyf(:f^q7^1ffi«:« 

»L-cj8ittt. iK^isio^k^u-Cx-r^^^EiSL 

[0004] &%m\$Lm mmm) ^m^<o^mcmt 

S5S8SttSSr*D^LT^cr (Blocki 
ng) ^S^±t-L. ^^Jh»-rS^*CiBLfc«#dSfiF«E 

-rsft^-cftiji-rs. 3/ny^>^a«rt: % s»«tt« 
^^LTv^^GMR-fe>'i^c7)^^^ ^^^^a^art 

-?(Dm.%iy^y-^mmisXW)ft^y-£t£tz>„ 

[0 0 0 5] S^7>^- K^^:€^fflV^ftV^^^'7 ^ 

40 ^^^^g"C^. El 2 tc^-T J: 9 (c x ftffllc'r^ y?tf 

-h^hj/T 4 (CSS) xy722^yt-« ^z- 
hV<^K (IGB) -xy723, ^07^-^ 
— FV<>K (OGB) • 3. y r 2 5<D3aigco^L— if • 
r-^'xy724i: Ltttfflt4v>«*tf#ftt5. 

-♦f-^^^y7, o$^)J:ECSSx!J722 

50 utri-sri^lg-cfco^o *fc. ±tecssxy7 
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2 2 iz^^x/^ r *m,tit<o$EW.k*tffix&>iti 0 

[0 0 0 7] # • ^ ^ -^^B^«li^*v^J:5ftJR»^c 
Rlofe*^-Ct>. Se^tO^V^n— K*5t£r/BV^VMB 

[0 0 0 8] ■3S»J9>f h 7^** ±(DV—7$ • ^ 

/*:#>tcte. • • ^ y r^, iGBxy7, 
OGBxy74^SoT»SJ7^f Y*mr-rz>£. f 

^ _k(Dzr — ? 3 4 • 
[0 0 0 9] ee^O^V^a—K^SrfflV^fcK 
S ^ y T 2 2 J;M¥£i*:1\ I GBxy7 3 2(D^^gfig 

[ooio] r^i^^^v^n- b'jjtt m^^tcm^L 

W^r*V^ffi^*Lfc4&^(c||^L*rv^^CS s^y 

tv^cssxy722 fcifc^T^aft*;*^— 

<. S4ig±^tf5>o#^m*^b^-c. vcMco^Sjfc 

GBxy r 3 2f£«5^fgtfe&**>!9, *rt«-COSS«l7 

[oonl^t — K^aSrfflv^afi^^r 

tf>. rti^O^^— 7>f httl GBxy 73 2<0^-C«Tfg 
IGBxy7 3 2(DfS*|fi]^tS^ ^> 



[0012] 

[»W##*L£9£-r5Kffi] B^t^ * *£lg<£>T 
* . r— Atc^if £*vTV^5GMRi?>lJ-<D 

38£-TSo GMRir>-^(7)tttgcD{g:T{cS-5<x^- 

*u ^—Wfe-f v?? J* (erp) -efttaaSix^o g 
o^**»»t*< fcofci? icy TiNf 

9 ft»* ^MU<UUH^X7-I: 

y r^v-ew:iEi«-e#*<*o.. *;&:«*-& **<&tfc 

[0 0 13] ^^n-K^rSCSrfflV^m*^^^* 

[0014] 

[0 0 15] 

[«H«*»»-J-S*:«>^*8I:1 ±BB»tri*tSfc» 
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<DW&&mz>titb{^ streps' KtrmnE^v^icr^n 

[0 0 16] _hE£>J; 9t-*^$ttfcm^x^^^^® 

[0017] *&9iizii*ib*zm*L7 t <<x?mn 

5«l«l«Bi: ttEE*ttti*ofltjl:«?H«rE— y K 
StrEE«IK#*a5^bl^fett«KiE«Lfc9V^ 

ttE«W*fc»E«K#3ft«, E»fP 
^ 7 — tfttEU— #5*— * J: * t> o-e* * if 

5 U wti^mrESi^^— tflWB*— 

Tyn-Ktt, «rEMR^^*0«K^*S«SrJiE 
jfiSHtrE*— * ^ffl-tc j: £ o-e*v > k %m S tt 
K«r«TE5>^^^yr#c»«iU ^^-7^h* 

[0018] r «t ^ £ titcm^* * ? mm^ 

[0 0 19] 

t)OCSSx!)7 2 2«:»fciV\ ^7^74 3 (£>rtj^ 50 



6 

iittiGBxyr32iSBfSft, *o4*«#«i*M«te: 

7^4 5^^yK4 2a^lU ft/MCfcB-rfc 
x^irLT^yf^y^ - xiJ73 4iWE«S*L-a^ 
5o *fe^7-f 7 4 3±fcft^y K4 2 a 
ffl-e*>5iJ— # ■ #tt* 7^743 o^g^fSitcJSc 

3iyT3 1^Spo 0 t-^'f-^I^IGBxy732 

[0020] — y K4 2 a3ft«7>^4 5d»&K 

fpr, ^f^74 3±l^am^SrD-Ki:^o 
VCM4 4J&S. B4<0^B^£jh,£*-|SLRtf 

^jSffiy^f6]^oT7>'^ P 4 5&m*> -btfStbfNSrT^n 

[0 0 2 1] H4tt«*7*^;**««0£*c*#««» 
A"C«j*S*t*:^y K (or K) •7^^'Ts' 

•fc^T/y 4 1 HDA4 l £ J: -S 0 ) SrKM-TS 

1 (£*&. PCB51i:W 0 ) Sr!ft01'*-**«B-e*> 
6 0 HDA4 1iPCB5 1IMV^-7x-^4 8l: 

J:otl^i:MJ^ PCB5lrt(D#i©@Ri 

[0 0 2 2] *1% Ba4*c±9*J8Wo*lfc«*:ai«L 
f:1^7>(^^SI^HDA4 1 *mm-tZ>o **?4T 

fcttfcfflLI*tt^ ^tf^K/U-*— *4 6 
(Kft, SPM4 6irct^c ) D— tfj^ftifc^trv 
KA4*i: it>l-EHEaF*fe*tS. #^ T 4 3 lift « 

<»^mzMm-i- *>*?—* • r 3 3 k, ^7^743 

<^iaG4:fltJl:S-frS»*^y K4 2 a «r7^^4 5 tCii 
mZ^Z&m&'rj 4 3 -tott»ctt:1H+tt**E 
i-ri) e 7 ^7 y ^ • x y 7 3 4 ^ttfo t*-* 
• x y 7 3 3 tt*ft(pH*tt^ h 7 y ^ ix, # 

h?y^tt. -tn-eixwuHW*. 5 i 2/v b^btta 

-2. — ^ — ^ — & $5 £TJz_K c c (Error Correction Cod 
e ) frhK^Wk^—Z • i?^>$McE#$*xT^;5 0 
S .xJ733lCtt, mfcftttttfCfltifcO 

y^i Ltt- # • T f ~^^E^^^^-CV^51^-^ 
•xy731 d^gBH^tbTV^o Sftft^^7^7 4 3 
tt, *n-P*t*ffi*5J:tr*Bi«:E«R«i:bT«fflL. 
l h9y^Sr4trH«»^4**ta*ft*©E»fflilc1i 

[0 0 2 3] T^^^-xi— ^ • 7-A4 2 bli. 
•=^•^44 (£lfe* VCM4 4 IC 
J:f?ffitb$tt, ^r>f7 4 3(^^®^^R1A, B^»*[S] 
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^$tLfc*tt*SR*f«r^UTlg»^^^ K4 2 -f) . mXfefc(D±T#tt&&&W}ffijE-tZ±TlEtt& 

?tl&ttrthtlX^Z>a I«^yK4 2att^7^^i: «IEIh1K (B**-f) > S'-WW • I^tK^* (Part 

^^-fytC^S^tb^lSg^^^COGMRirV^ (E)^ ial Response) 9 fc»<0^fcSrff 9 >T /^^^ 

*-f) ^»*fi**» (H**-f) *ft«LTV*6 0 **>H>u • a^fju 

fSStl/Cl^So GMRir^iftt^— »i& .^->ayhp-;U@B5 5 SPM/VCM 

*«F*5it/*>— ^l*^tt*—* • ^-*£SS®9, hn— /UHI85 5 £ ) IIS PM4 6 <£>[e]te©J 

IcWfr*) tittti^— if • **W&Z>» AE (Arm elec «U *5<fctfV CM 4 4 £©H§P LT— y K4 2 a <D&W)M 

tronics) ^i/^.—sl' (Hl^-iir-f) teT^^-* • io mt^ y K4 2 a con- K/T >n- K«r»J»t^ 0 

7-A4 2 bKa&BFStU GMRtyfi:/W7^t« [0 0 2 7] HDA4 1 PCB 5 ll^^-7x- 

£tfej&-f3£ £ t>^«*7 f ^^^^E«Sixfe7 f --^Sr * 4 8 tc±oT«ftWK»8fcS*t, PCB 5 l F»wfr« 

iSot^7 Kl 7^C^:H*«#%i«iHL. OEKi«#O J ^0Bi9*tT5ri:-eHDA4 

/^7Xlfi^a»f6o [0 0 2 8] CPU5 2l*T^^-* • 7-A4 2 

[0 0 24] ^<?5»ii**fettttUiUl*fc« x bOEh^»Jt»U^o^— ^<DS8^S#»^*?TSr©J 

^:r.— * • T— i»4 2 bri*[E]iifcL-CV^^,<T4 3 S PM/V CM^ > h 5 1 SriiUT 

<B«ffi_b-t?leHB U GMRtyf^f-^ • =^V T 3 3 7*^^—* • 7-^4 2 b <£> v— ^IbflMErMtt U 

h9^^tt«*tftft-r5^— ^»f^* S ktCR/W^>-*/U5 4£iiCT— ;/ K4 2 a <DgS 

?t5o r^^#^7-f^f-<7 4 3©*®(c4i: 20 ^S^ftf^cO©J^)^-r^o R/Wf^/V5 4ftHD 

tzMM^&vn^-fiik^yLh^ K4 3 al^f^ C56CSI^5«, R/Wft^54fl if 

74 3-0*ffi^b— «<OE««:»oT»±L-t©BBB^ • ^—*W*-f ^^K4 3K#|&SiX* 

[0 0 2 5] ^T^f74 3(D^ihB#tC x ^7 K4 2 a Sr 6!)-K*?>f h • .^ir*A'-Cfc5o *HlSfi»I"C^— 

*^4T 4 3d^SirabTf^ih$^:^/c^{C. HDA4 v'-y/W • 1/^tK>-^ (Partial Response) ^^M^gg 

1 ^^7^(74 3^l:fiofctBl:7>7 P 4 Sift* lttv^-5 e 

iag£*x£ 0 [0029] HDC3 9li^^ U (RAM) 5 7^ * 

[0 0 2 6] m 5 fcj; 9*55W^16« £igJBL * h^>^7^-^4 8&^LT±4$fc<B*X h • n^t° 

^as^^^^asE^pcB 5 KommtmnF^m-r ~— *s 9&mtfi£tiz>o hdc5 6^ rams i<d 

5 0 H5Fi««t7 f ^^^Ktt^HDA4 lft»J»-r5>h 30 RAMS 7 ^7^7 4 3KWf-^^i> 

ft^tipaD p D^«tfcyy >- hs^iHi&s 1 («&. i d^— ^offi** tezw— # • *7&>e>tefi^ 

PCB 5 l£J:-£ 0 ) STttM-r^aKH-Cfc-So CPU (PES : Position Error Signal ) £r£j£ 

5 2liROM5 8f:ft#S^Pi/7A|:»\ fl£«C U — K4 3^ffi«fflf*S:CPU5 2«cajS 0 RAM 

*»JfW-r*o y-h-.7W5 3ii5 5 7i:ii, ise»B${^7-r7 4 3d^e>tt*iasixfc 

— K • 7>f Me«&5 4 (£A»> R/W7t>^5 4i: *«»JWfflO^-Y £ n • h\ I Df- ^/u^teifrt 

J;^ 0 ) , S PM/VCM^ y b n-;U[Elj8 5 5 4: W £*tTl^ c HD C 5 6 1*C P U 5 2 l£&tit£tl* CP 

"T^/c^cr^^^lEJK, R/W^t^;U5 4tf>ibi£ U5 2l:tt^*!l (ROM) 5 8^-f'7W53 

V\&»Sr^:y*-rS«ffi*J#o 0 if — # • 7^— S PM/VCM = > ho-^@B5 5^Sj»Sti5o C 

ri**><5<!:> CPU5 2I^Lt><y^77 P h?r^5l 40 PU5 2tt_btfiW7}>;* h • =r^t'^ — * 5 9^^i^^tl 

^-K'7^^-^>Fn-75 6 0£A /c^vy K4:^ ITHD C 5 6 I: I Dr-^M 

P£ s HDC5 6a^o ) J2-h<itf>*;* h • =i>t°^— $ b(c^^>- KTit^Lfcr Kl/^(^ttf- 

^59i:^y^-7x-^^ff9o RAM5 7I^- ^ (DWt^^Z ZT? ? £ ? (C^^ L, l^s/K4 2aS: 

^ . *(D'<?7T. CPUS 2 t<0^^r V t ttffl 0f3£© h 7 y ^ t6fc«XO|M«*> HD C 

V><b*t6o R OM 5 8liCPU 5 2 ^©J^"T 5 fcZXOy 5 6 -CdfefS ^ y KOfiIffi{Cl-5V^SPM/ 

o^7AS:»ttLTV^, y h7^^P¥fllt)^tr VCM^^ hn— yWlelKS 5(C^^ 0 

(^)ROM5 8 fC|E®^tt"CV^-5 0 R/Wft>^5 4 [0 0 3 0] SPM/VMC^yhn -^018 5 5 li, 

IZV — KWtt, K; TV^4 7A»feBt*fflS*tT< CPU5 2d^^jaftai-S^^ ^yK42at 

57fn^. 7-^^7y^/WkLTHDC 5 6 tci^ ^f^CO h ? ^/ ^ £ 9 tCV CM 4 4 £r^Srf 

5 0 7-Y M*tt. HDC5 6^5)3e>iiT#fcr-^* so £ 0 ROM 5 8 (c^. ilogftlc^/^ ^ n • ^ 
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tt, 3fi«Ojg«^ERPO— SBi: lt^f^74 3 7&> 
&RAM5 7lcBWf.tB£*U CPU52ttiIlCX7- 

[0 0 3 1] ^7^74 3 c7>#1?^ if • x — * 

ECC^HDC5 6-eltf if • * io 

VH?^ • T K^(-7^t7ttt)KWo^-f 

• "r — ?<D\fy h?LlC=^7—fr±t^ 75>O n HDC5 6 
ifiS E C C b T t> IE L V >r- * (cSm-C# ft V * £ £ 
«Cf4«*9^9— ^ft». GMRt^t 

# • -r— **Bt*Sfc&fta*fe# b^;y^<D##i£ 

«. L*>>U /*-#»J»a«iE#lc«*»ftv^fc»lcBf3eW 

* tor kv* * y r v it tfii^^-et ftv*»* 

^Pfe-fe^^lfiaB (ADR : Automatic Defect Re-allo 

cation) 4Mre*frsn. yrt^y^rtathtf*! 

**rK*»*tftv^r.ilcJ:9. ^v^y^/^^ 
^Hrt-C^^ K4 2 a Srffi«^3W-Sr.i^-e#ftV^4§^ 

[0 0 3 2] ioWSWcRW-r^i:. EUfcjsvvt, * 
^74 3 2)>?>^:y K4 2 a tCj: oTSc-^ffi *tt^fS-§- 
IS. K • T>7 P 4 7T?i««Six*:«. @5l^tP 
CB 5 1 ±tCfc5R/W^-Y^^5 4{C5££>*b'5 0 R 
4 11^^ K4 2 a tf> bSK^tii £ tbfcff 
^f^^/HkLTHDC 5 6t£i£& e HDC65I1R 

/w^«y 5 4 a>ibi£e>ft;fc{i-^fi3 9 

fr&WWr-rZo HDC5 6-C^7— * s *Hl**t*4:. C 
PU5 2ISROM5 8 (£^a&f2i££n;fc#JlIf£?£V^7 

2 a jc^^i-^y^x^jisx^^— T^n&^LTv^Sr 

-@a#a* i fToTt>^5"-^0a"c#ft^ x *&tt> 9 
y — k • — ^ b*<D&&mm(Dtztb<Dmft$:?T?m 
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TSr^r £ftv> J; 9 KftS«tt«i*ll]^*T J: 5 

[0 0 3 3] *5BWa5*Hi0!|-c*>silif^3i9— B 

6 ftV^LEI 7 u— ^r-y — b £fflv^ 

1) , R/W^^/WS 4«:5£tf>£3E, t7h7>^ 

• 7<-f h»c^S#Jffi«r«^«ii*03i^-ia««if^ 
(y h9>f»fl0 «r»rr* U7^S2) 0 

iMr<D^9-ia«tbfls (y h7-r»m 

^-^^^-^51*1^:^^5^ OEttKU— # • ir 

3) o # • 5*— ***jE**c5 — K-C#ft^ofc® 
^- b • 7 W 5 3^R/W^t^^5 4^5>S 

*CPU5 2}C^S 0 CPU5 2^{f Lfcif— ^ • 7* 
B7K^*— J»-bl* 

[0 0 3 4] (^T^^^S 5) iC^oV^T 

7^S2l)\ if-Tjf • ^-^jcRO^fcSirfJJtS 
tt^i®^ ^7^74 31W^;;- • =7 4 V. 

t N -^y K4 2 a *7>^4 5^7^^- KLT3SM7 
hf&m$:ftO!&&&»>Z>o ^s/K4 2.aSr7V 

7 9 4 5C7>n-KL (^r^7 9 S2 2) , ^*Jy^ h 

tea. GMR*^^7^t«o», y — k-^ 
Mmir&tof&m?T-r& (^^^23) c r 

<^<i:#GMR^-rr^m^^>^tb(-ov^T 1 b, SSftl^^ 
sfifiy- K«#^<Ul***bftV^«). — 5/K42a 
<a{£g**M*T*#ft< ft^>^*> 7>7 P 4 5(^ 5 /K4 

iST*«tt^LT"efc. ^^K4 2a ^^^^S 41^7 
yn- Ktt^fft5M^fc5 0 — y K4 2 

ai^f^74 3±lC»t) J o-Ktt U77^S2 

4) , »9a**BaSr«»T-r5o 

[0035] sfco^x^s 2 i -eif-jj? • T—*icm 

H> ^^-f^ ((^16) tO^^^y^S 6tC^^^r^ 
-To gj6cO^T-^^S 3^£5V^T. ii^^>y — Ky h7 

^i&f^-e^^— ^m$tbft^o^:»^ri. m^-^v- 

5 (^7-^54) 0 

[0 0 3 6] H6»C13V^-C. «9 5i*«f3B»T*. ^3/ 
K4 2 a IS^T^^T 4 3±{C#S$;ft-CV^<7)-e, ^> 



.»1 
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^^l/f .xi)73 4"C^^ — • h ti 9 Sr^frt" 
5 (^f^S6) o Sl£fflfff<0:*9— • y h 

^SlO)-i4D, -a^Mi^Tt^o 

«[ (MAX y f7^I) «r3B*fci*l)£Sttfc»*. IT 

LTV>3£:*J#r$*t, 3i/^^ 3 >jiai^Tt5 (* 
"fy-fS 1 1) o 9<£>M:fb^T> y h7-nel 

n^gf^cO^^M (MA X V b7-ftt) £ 

©mr©x7- • y b9>r»f^itfT^»w y h^-Y* 

[0 0 3 7] ±«©#J 9 SMfcr^* 20 

[0 0 3 8] 

[mi] • hW}ft&wLm-rztcit><07«{ h ■ « 

[mi 



) ^gg2 0 0 1-93 1 04 

12 

Mt#38±*>f S^i: h7-7^ • 7fr—**v Y<0 
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